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CLIMATE OF THE COTTON BELT. 

By 0. 0. STINE and 0. E. BAKER. 
[Reprinted from AtlasolAmeri~-4gricullure, Part V,Sec. A (Cotton), OPBceof Farm Mamgemmt, U. S. Departmen1 of .igrieulture, Washington, 1). C.. issucd Der. 15.1918.] 

Although the niost noticeable diff erencos in the density 
of cotton acrea e a d  variations in yield per acre within 

the outer boundaries of cotton produc.tion are deter- 
mined almost entirely by climatic factors. The Cotton 
Belt has an average suminer temperature of 77' along 
the northern boundary. (See fig. 28.) This tempera- 
ture appears to be the liniit beyond which commercial 

the Cotton Be f t are due principally to soil conditions, 

doni befo1.e November 35, the frostlless season being 260 
days or inore in length. 

The average annual precipitation in tlie Cotton Belt 
ranges froni 33 inches 111 western Oklalionia and Texas 
to 55 inches in eastern North Carolina and 60 inches in 
southern Mississi pi, but throughout iiiuch of the Belt 
is betwcen 30 n u  P 50 inrhos (fig. 19). The spring rain- 
fall ranges from 6 inches in western Tesas to 16 inches 

(Figs. 35-37.) 

a 

FIGS. 1610 lS.-lti si8rInK t11cr;iinfdlis heavicst in theMissisipp1 Valler.3ndinsiitiitti~r 
along the CiuIf :itid Atlantiv coasts. In autumn, during irking iime the ralnfd 
throii,nhout tlir Cotton Rcltavemgrslrss than Ilinches,and%rnosrIy un6er 1flinrlit.s. 

production becomes unprofitable. (A very little cotkon 
is grown for household use by the niountnineers in eastern 
Kentucky, where the sunimer teiiiperature is only 7 4 O . I  
In the southern portion of the Cotton Belt the suninier 
tem erature is 80' to 85O, and in the Imperial Valley of 

of the Cotton Belt the last killing frost in sprino occurs, 
on the average, about April 10, and the first kiang frost 
in fall about October 35, so that the frostless season is 
about 200 days. In  the southern portion of the Cotton 
Belt the last killing frost in spring occurs about March 
10, on the average, and the first killing frost in fall sel- 

Cali P ornia it averages 95'. Along the northern margin 

1'10. Itl.-Thc average unnunl prrrii~itation in the Cotton Bell nngrs from 20 to 
inches. but is mostly Irom 311 to 50 inches. The heiriest annual rainfall ocrurs in 
southrni Alsbhams and blissisrippi. 
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in Arkansas and southeiii Mississippi, being heavier in 
t,ho Mississippi Valley States than i n  Tesas or the south 
At.laiitic States (fig. 16). The suiiinier rainfall is sonie- 
what greater than that of the other seasons. especidy in 
thc soutlieiii and eastern portion of the Belt, reaching a 
niasiniuiii of 30 inches in southern Mississippi and in 
anstern North nnd South Carolina; while in the Black 
Prairie of Tesas t,he aniount received averages only 8 
inches (fig: 17). Autunni is t.he driest season of the 
yonr, pritct,ic':dly d l  t.ho important cotton regions receiv- 
iug lcw t.ht1.n 10 inches of rain c h i n  the fall nionths (fig. 
1s). February and November are t 7 le wetkest months in 
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the Mississippi Valley States, in Alabania, and in north- 
ern Georaia. August is the wet,test month in the Caro- 
linas an$ May in Tesas and Oklahoma. October and 
November are tlie driest months throughout. practically 
the entire Cotton Belt. 

Wea.ther con.difi0n.s favwnblo for eotfo.n.-The best con- 
ditions for cotton production are found whero a mild 
spring with light but frequent showers merges inbo a 
moderately moist summer, wann both day and night, 
followed by a dry, ~oo l ,  and rolonged autunin. Too cool 

may induce the seed to rot rather than to germintitc, or 
weather in the spring retar x s growt.h, and t,oo niuch rain 

10 
MONTGOHERY.ALA. 

FIGS. ?5-'27.--The average lrngth of the scason hrtwern killing frosts vsrirs from Bl 
tlsys nlonp thr northern lairgin to 2tQ tlnys or more in the southrrn portion of the 
Cotton Belt. 

later cause the development of surface roots to the sacri- 
fice of the deeper roots, with resultant wilting and shed- 
ding of leaves and bolls during drou lit in sunimer. 

heavy rainfall, es eciaUy if accompanied by low teinpern- 
tures, is very Xetriniental. Rainy wenther in those 
months also interferes with cultivation. On the other 
hand, drought in the spring ani1 early summer often kills 
the young shallow-rooted seedlings. A wet suiiinier pro- 
motes vegetative growth, or "weed," tit, tlie es ense of 

drought stunts the plants, causes early maturity, and 
reduces the yield, as does also a spell of cool weather. 
The niost unfavorable conditions for the crop are a cool 

May and Julie particularly are critica P months, when 

boll production, ctnd favors the growth of wee s .s, wliile 

and wet May and June followed by a hot and dry July 
and August. The ideal rainfall is of the t,hundershower 
type wit.11 several days of bright, warm weather between 
rams. Plenty of sunshine is especially important in 
June and early July when the plants are in bloom. 
As tlie cotton matures and the bolls begin to open, in 
the 1att.er art of August, rainy weather is undesirable, 
as it retaris maturit,y, interferes with icking, a.nd dis- 

in early September, however, fayors the production of a 
lar e "t.op crop" of late maturing bolls. The greater 
chi 7 y range in temperature in a dry fall is also favorable 

colors or damages bhe esposecl fiber. R foderate rain in 

FIG. B.--Thenwrdg summer (June. Julv. and Augusti temperature along thc nortbrrn 
margin of the Cottin Beltis shout 7 7 O  (F.). 
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t,o the maturing cro as it checks vegetative growtrh and 
induces fruiting. 8ady  frost in the fall kills the "top 

" on the upper branches of the plant, or causes the 
bo s to open prematurely, often senously reducing the 
yield. In northern Texas and Oklahoma, where the 
winds dry out the cotton in the unopened frost-bitten 
bolls, this "top crop" is "snapped" from the stalks, and, 
after being run throu h a machine which removes the 

rains may cause the frost-bitten bolls to rot. 
Dates of p1an.tin.g and pe7ci:n.g (see maps, Monthly 

Weather Revww, May, 1919, 47:31S).-Cotton planting 
aenerally be ins in the southern portion of the Cotton 
belt about fiarch 20, and progresses northward with the 

burrs, is ginned and so K d as "hollies." In other sections 
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advance of temperature at the rate of 10 to 80 niiles a 
day, so that in the central portion planting begins during 
the first week in April, and in the northern portion 
about April 20. The planting usually requires two to 
bhree weeks to coin lete, hence is over in the sout,honi 
districts about Aprf  15 and in the northein districts a 
month later. When the cotton is a few inches high the 
rows need to be thinned, which rocess is known as 

cultivation of cottoil escept that of picking. Chop ing 
out begins in the southern districts of the Cotton t e l t  
usual1 about the 1st of May, in extrenie southern Tesas 

the northern districts i t  begins about June 1 and ends 
froni June 20 to July 5 ,  being usually two woelis later in 
Arkanstis and western Tennessee, especially on tlic river 
bottom lands, than at  c,orresponding latitudes in the 
Carolinas. Cotton icking begins about ust 10 in tho 

August. in the central portion, and it1 the northern por- 
tion about Se teniber 10. The cotton ia picked by hand, 
a dow and la g orious process, atid t h e e  or four pickings 
are commonly given eac.11 finld, the first picking of tho 
early mtituring bolls and the last picliitig of thc late 
inaturiiig bolls being n1uc.h snider  t,han the iiiidsea.son 
pickings. It is usually the first of Docenibcr before 

ickinc. is completed in t31ie southern districts a id  from 6 %  ecem er 20 to January 1 in the northcni districts. 
Where the acreage is large and the labor insufficient, the 
pickin may dra along into miclwiiiter, t,liough tlie c.ot,ton 

weather. 

“chopping out,” and is the most P aborious task in the 

as ear fr y as April, and continues for tibout a montli. In 

southern portion or the belt, usually t,hc 7 aut week in 

IS by 7 t iis time fikely to be considerably injured by the 

THE CLIMATE OF SOUTH AFRICA. 

By H. E. Woon. 

[Extracts from The South African Geogr. Journ.. 1018, I:%?.] 

* * * In  winter the pressure system over Sout,li 
Africa strongly resembles, but is not cluit,e t,he same a,?, 
an anticycloi?ic system. And as wit.liin an anbicyclonlc 
region, there IS no we1l-mark.ecl wipd system, so in winter 
there are no clefmite prevailing winds over t,he Union of 
South Africa. 

As we approach t.he frill es of the high pressure !Tea 

direct,ion increases. Thus, on the nort,liern ringe, . a t  
Bulawayo, the wind during tBhe winter months is gener- 
ally from the east-southeast,. At Cspe Town, on t.hc 
southern fringe, there is a certain. percentage of wiids 
from the northwest during t,he winter months. These 
direct,ioiis are in accortlance with Buys-Ballot’s lrlw of the 
winds according t,o which, in the Southern Hemisphere if 
one is standing back bo the wind, the higher pressure is 
on the left hand, the lower on t,he right. 

In  general, it  may be said that, t,he wind sj-ststcm over 
the Union in t,he winter mont.hs is such that the surface 
air tends to move outward. This es ilains t>he general 

Natal, and the greater part of Cape Colony c h i n  t.he 

and has no opportunity of%ecoming laden with moist,ure. 
The conditions are rather different over the sou t hwost 
corner of the Union or tho Western Province of Cape 
Colony. The northwest wind which frequently blows 
here has traveled for some considerable distance over the 
South Atlantic Ocean and brings with i t  some ram to 
the Cape. 

! t,he t,endency of t.he wind to T iave a well-marked revniliiig 

absence of rainfall over t.he Transvaa \ , the Free Stat.e, 

winter. The air is movinc. over .the surface-of dry f and, 

The summer conditions over the Union are of a more 
complicated character. In  the first, place, owing to the 
coming soubh of the sun the high-pressure belt is pushed 
south over ocean and land. Furt.lier, owing to the 
grent,er absorption of solar radiation by the land, the 
tem erat,ure of the land surface becomes higher than t,hhat 
of t K e ocean on either side. The result is that t,he high- 
pressure belt which est.ends across the land during tmhe 
winter months now breaks and a large tongue from the 
equat.oria1 low-pressure belt pushes its way in and lies 
over Soubh Africa. Thus in the summer montrhs (Octo- 
ber-February) t,he baroniet,er over t,he interior of South 
Africa is rather lower than round the coasts, east, west. 
and south. The barrier of moclerat,ely high pressure 
along the s0ut.h coast, is, however, very weak, and is fre- 
quently broken t.lirough by cvclones passing off t,he 
coast. Now, there is on the whole, a.n inward drafl of 
surface air from the high-pressure regions over t,h! ocean 
tm tho low- ressure sgst.em over t.he land and with t.he 
inward rlrii! moisture is brought, in to t.lie. int,erior. 
In not many mses, however, does this fall r!irec;t.ly as 
min. Occasionally when, owing to a combinat.ion of 
circunist.n.nces, t,liere is a st,rong pressure gradient! for 
nort,heast,cdy winds est,ending over eastern Sou t.h Africa 
the moisturo is precipitated ab once ovcr N n h l  and the 
east,crn and centrsl Transvaal in a st.endy rainfall, but 
generally t,he precipit,ation of moist.ure hoes not take 
place r1irect.l-y. 

In the p e a t  tongue of low pressure over theinterior, 
where tdie pressure gradient is small and t,here is very 
litt.le lateral niovenient of the surface air, the effect of 
int,ense solar racliat,ion is t,o give rise to locd yrtical 
movenients of the nt.mos here. These are evident in the 

summer afternoons. * * * 
The general direction of motion of the t,hunderstorms 

across count.ry is from southwest bo nort,heast. 
The sumnier rainfall over thc i n h i o r  of South Africa 

may thus be divided int.0 t.wo classes (a) t.he steady rains, 
which are nssociat,ed wit,h norDheasterly winds and a 
fairly steep pressure griylient, and ( 6 )  t,he t,hunder- 
shnwers, which occur with very shallow gradients. 
The st.eacly rains can be forecast has they follow a well- 
marked c11stribut.ion of pressure, but it is a very dlffi- 
cult mtttt,er to forecast by even a few hours the occur- 
rence of thunclerstorms. Thuntlerst.orm conditions may 
exist over a huge areit of country, but the actual falls of 
rain are very localized: Johannesburg may have a 
great downpour of rain whereas Pretoria, a h l e  over 
30 miles away, may not receive ti dro 

The great fre uency of summe: t understorms. oper 
S0ut.h Bfrica is c 9 ue partly t.0 the intense solar radiation 
and prol-,ably also artly t.o t,ho generdly bare character 
of t,he country. Ift ,he country were more wooded it is 
c uite )robable that eva )oration would be so modified 
t!hti.t, tlie rainfall would i e more distributed and light,er 
in charac t.cr and the frequency of thunderst.orms’ less. 
Over the Wit,wat.ersmnrl district 56 per cent of tlie rainfall 
is (lis t,ribut.ecl by heavy showers of over one-half inch 
in amount, wlierens at, Greenwich, England, only 25 per 
cent falls similarly in heavy showers. 

The region over which rain falls in the. wii1te.r nionths 
is very limited, and is practic.ally conhied to the Wesimn 
Province of the Cap .  Such rainfalls are probably 
nssociated with cyclonic systems which approach South 
Africa from the South Atlantic Ocean. Owing to the pres- 
ence of the high pressure core over the land they can rarely 
penetratr! into the interior and are forced to skirt the 

great, cumulus cloucls w f iich grow generally during the 

R‘ 


